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Introduction 
We live in an era defined by the substantial impact human activity has had and continues to have 
on the Earth’s geology and ecosystems. Globally, human use affects more than 70% of global ice-
free land (IPCC, 2019). The World Wildlife Fund projects that the size of vertebrate populations has 
decreased by 52% between 1970 and 2010 (WWF, 2014). The forces of change are ongoing and if 
left unchecked will result in further environment degradation, biodiversity loss, and reduced 
ecosystem function (IPBES, 2019). The main drivers of these negative trends are expansion of crop 
and grazing lands into native vegetation, unstainable agricultural and forestry practices, climate 
change, urban expansion, infrastructure development, population growth, and unsustainable 
production and consumption (IPBES, 2018). Ecosystems are directly related to the well-being of 
human life through ecosystem services. Ecosystem services can be divided into provisioning 
services, regulating services, cultural services, and supporting services. Provisioning services include 
material goods like food and timber. Regulating services include the effects ecosystems have on 
climate, flood management, and water quality. Cultural services provide recreational, aesthetic, and 
spiritual benefits. Supporting services include soil formation, nutrient cycling, and pollination. These 
ecosystem services contribute to essential elements of well-being such as security, basic materials 
for a good life, health, and good social relations (Millennium Ecosystem Assessment, 2005).  
Despite the importance of ecosystem services, many societies fail to appropriately value and invest 
in this natural capital. Modern economies rely on raw materials provided by natural capital as well 
as the societal conditions that ecosystem services support. Many are dependent on the idea of 
constant economic growth, yet they often fail to reckon with the questions regarding whether the 
environment can sustain the activities needed to achieve their projected economic growth 
(Hawken et al., 1999; Daly, 2010). Considering the current environmental degradation, projected 
continued degradation, and the unstainable practices many of our societies rely on, it is important 
to attempt to understand our current environmental conditions so that we can make well-informed 
decisions when planning for a sustainable future. From an urban and regional planning 
perspective, it is necessary to consider a variety of factors that affect environmental health such as 
urban form, development patterns, existing land uses and ecosystems, how urban areas interact 
with regional environmental systems, biodiversity, and the health of ecosystems.   
This project aims to assess the current ecological conditions of Champaign County and how they 
have been altered over time. Understanding the current conditions and how they came to be is a 
valuable aid when setting priorities for the future. This project will look at land cover change, 
existing ecological systems, wildlife, conservation and restoration efforts, landscape diversity, 
landscape resilience, landscape connectivity, and urban heat. A lot of research has been done on 
these subjects, but the information can be dispersed across various organizations and scales which 
can make it difficult to put into perspective for a specific region. This project will use regional, state, 
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Ecoregion and Biophysical Setting 
Ecoregions describe areas where ecosystems are generally similar based on analysis of geology, 
landforms, soils, vegetation, climate, land use, wildlife, and hydrology (Omernik 1987). Ecoregions 
are broken down into four hierarchical levels of increasing specificity. Classifying areas into 
ecoregions aims to provide a spatial framework to be used in the creation and implementation of 
ecosystem management plans and strategies (McMahon et al. 2001). Ecoregions provide a 
common language to help different organizations working in similar areas to coordinate their 
actions. Champaign County is a part of the Illinois/Indiana Prairies level IV ecoregion which is the 
largest ecoregion found in Illinois covering 19,557 square miles. The natural vegetation associated 
with this ecoregion is a mosaic of bluestem prairie and oak-hickory forest. In the 19th century mesic 
prairie, wet prairie, and dry upland prairie were common in this region. The Illinois/Indiana prairies 
ecoregion has seen much of the land cover converted to corn, soybean, and wheat cropland. Due 
to poor natural drainage, significant portions of the region have been drained to make land 
suitable for agriculture and settlement. The large amount of agriculture in this region is associated 
with altered stream chemistry, turbidity, and habitat.  Along waterways, narrow corridors of riparian 
forest tend to occur (EPA, 2018). 
Biophysical setting represents vegetation that may have been dominant on the landscape pre-
European settlement based on the current biophysical environment and an estimation of historic 
disturbance (LANDFIRE, 2020). Biophysical setting is based on the Nature Serve’s ecological 
systems classification. The ecological systems classification was developed to provide land 
managers with an intermediate classification unit that falls between the small-scale ecological 
community classification and the large-scale ecoregion classification (Comer et al., 2003). 
Ecological systems represent groups of biological communities that are found in similar physical 
environments and are shaped by similar ecological processes. The biophysical setting of region can 
be considered as a baseline and can be used when studying how ecosystems there have evolved 
over time.  
The biophysical setting of Champaign County was primarily Central Tall Grass Prairie (Figure 1). The 
second most prominent ecological system was North-Central Interior Dry-Mesic Oak Forrest & 
Woodland. Presently, Champaign County only contains 77 acres of central tallgrass prairie (0.01% 
of the county) and 2,912 acres (0.46% of the county) of North-Central Interior Dry-Mesic Oak 
Forrest and Woodland (Figure 3). The loss of natural lands is a common occurrence that can be 
seen throughout the state. Illinois has lost over 90% of its original wetlands, 99% of its original 
prairie, and 33% of its forests. (IDNR, 1996).  
 
 

























Current Ecological Systems and Land Cover 
Today, the county is primarily a human engineered landscape. Agriculture and developed land 
cover make up 97.8% of the county’s approximate 639,152 acres (Figures 2 & 4). Figure 5 visualizes 
how little of the county remains after agriculture and developed land is removed. This has 
significant implications for the environmental health of the region. Runoff from agricultural and 
urban land uses are major contributors of nutrient loss and its associated negative impacts on 
water quality (IEPA, 2019). Urban runoff is related to the amount of impervious land cover. 
Impervious land cover in Champaign-Urbana is depicted in figure 6. Developed land cover is 
broken down into four classifications based on the amount of impervious surfaces present. High 
intensity developed land is associated with dense residential development and 
 
 
 5  
 
commercial/industrial developments where impervious surfaces make up about 80-100% of the 
total land cover. Medium intensity developed land is commonly associated with single family 
housing where impervious surfaces account for 50-79% of the total land cover. Low intensity 
developed land is commonly associated with single-family housing where impervious surfaces 
account for 20 – 49% of the total land cover. Developed open space contains the highest 
proportion of vegetation and is associated with large single-family lots, golf courses, and vegetated 












Source: USGS NVCS Summary, 2011 https://maps.usgs.gov/terrestrial-ecosystems-2011  
 
Figure 3: Ecological Systems of Champaign County 
Source: USGS NVCS Summary, 2011 https://maps.usgs.gov/terrestrial-ecosystems-2011 
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Land Cover Name Acres Percent 
Developed, High Intensity 31,725 41.57% 
Developed, Low Intensity  21,268 27.87% 
Developed, Open Space 17,936 23.50% 
Developed, Medium Intensity 5,271 6.91% 
Quarries, Mines, Gravel Pits, Oil Wells 115 0.15% 
Total 76,351  
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Urban Heat Islands 
One of the more well-studied effects of urbanization on local climate is the urban heat island 
effect. The urban heat island effect refers to the higher temperatures experienced in urban areas 
relative to their less urban surroundings (Souch & Grimmond, 2006). Urbanization affects local 
temperatures by altering albedo, reducing evapotranspiration cooling effects through the 
replacement of natural vegetation with urban materials, increasing heat storage of urban areas due 
to the heat capacity of urban structures, and altering heat dissipation due to urban spatial 
configurations (Arnfield, 2003; Kalnay & Cai, 2003; Zhao et al, 2014). Heat islands and heat waves 
impact urban communities and the local environment by increasing energy demand, increasing 
cooling costs, increasing air pollution and greenhouse gas emissions, causing heat-related illness 
and mortality, and decreasing water quality (EPA, 2019).  
To explore the urban heat island effect in Champaign County, this study looked at land surface 
temperature (figure 7) and its relation to impervious surface land cover and tree cover (from The 
Multi-Resolution Land Characteristics Consortium National Land Cover Database). Additionally, 
land surface temperature was compared with two socio-economic factors that may be related to 
heat vulnerability, percentage of population over 65 years old and percentage of population below 
the poverty line. For this analysis, variables were summarized by block group. To investigate the 
relationship between these variables, ordinary least squares regression was used with surface 
temperature as the dependent variable and impervious land cover, tree cover, percent population 
over 65, and percent population below the poverty line as the independent variables. The results of 
the analysis are shown below in table 2. In urban areas, there was a statistically significant positive 
relationship between surface temperature and impervious surface cover (IMMEAN in table) and a 
statistically significant negative relationship between surface temperature and tree cover (TCMEAN 
in table). There was no statistically significant relationship between surface temperature and 
percent population over 65 (PERCENT_65 in table) or percent population below the poverty line 
(PERCENTBEL in table). Regression analysis trend lines suggest a positive trend between poverty 
and surface temperature and a negative trend between percent population over 65 and surface 
temperature. 
The Trust for Public Land has produced a dataset that shows urban areas that are hotter than the 
average temperature of the city (Figure 8). The dataset uses Landsat surface temperatures for the 
summers of 2018 and 2019. The hotter than average areas in Champaign-Urbana generally align 
with the high temperature areas from figure 7 and the high intensity developed land in figure 6.  
Table 2: Ordinary Least Squares Results 
 
 




















Figure 7: Champaign County Land Surface 








2018 and 2019 
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Wildlife and Conservation 
To conserve the state’s wildlife, The Illinois Department of Natural Resources (IDNR) in partnership 
with over 150 agencies and organizations produced the Illinois Comprehensive Wildlife 
Conservation Plan & Strategy. The plan serves to coordinate and guide conservation efforts 
towards actions that will have the biggest impact. Like ecoregions, the plan divides the state into 14 
natural divisions based on areas with similar terrain, bedrock, soils, plants, and animals. Champaign 
County is within the grand prairie division. The grand prairie division is a large plain that previously 
contained mostly tall grass prairie with poorly drained soils that led to the formation of marshes 
and potholes. The major habitats of this region suffer from invasive species, habitat loss and 
fragmentation, water quality issues, and absence of proper management. The management goals 
of the region revolve around restoring and managing grassland ecosystems, buffering streams and 
waterways with ecologically beneficial habitat, and increasing the richness of early seral forests 
(IDNR, 2005).  
The Illinois Wildlife Action Plan identified areas with greatest conservation opportunity to protect 
state species of concern and their habitats. The eastern half of Champaign County is in the 
Vermillion River conservation opportunity area. The conservation philosophy for this region as 
stated in the plan is to, “Maintain and enhance Scenic River Corridor and buffer areas, utilize 
historic vegetation conditions as a guide for a mosaic of prairie, shrubland, savanna, and open 
woodland on sandy terraces and flat uplands, dry-mesic and mesic forest in ravines, emphasizing 
forest establishment and enhancement” (Illinois Wildlife Action Plan Vermilion River Conservation 
Opportunity Area, 2015). 
The IDNR maintains the Illinois Natural Areas Inventory (INAI) which collects information about 
high quality natural areas, endangered species habitat, and other important natural features. The 
original inventory was conducted in the 1970s and has since been updated in 2007-2010. 
Champaign County contains 17 INAI sites over 3,713 acres (Table 3). During the INAI update 
project, one study found that management of natural sites is essential for their survival, fragmented 
natural communities and sites subjected to degradation from off-site factors are at risk of 
disappearing, and that prescribed fire is essential for the long-term viability of many sites (Szafoni, 
2012). Additionally, the IDNR maintains a quarterly updated list of the endangered and threatened 
species listed by county (Table 4). Habitat for these species and other species of concern should be 
a priority in conservation and restoration efforts. 
Important natural areas are a good target for conservation and restoration efforts, but their impact 
on the overall ecological health of the region is limited due to their size. The INAI sites in 
Champaign County make up less than 1% of the county. An additional obstacle for conservation 
and restoration action is the fact that private land makes up over 90% of the land area in Illinois. 
The scale needed for meaningful protection and enhancement of the state’s natural resources 
cannot be obtained solely through action on land owned by public agencies. Therefore, 
conservation efforts will need to rely on cooperation and partnerships between private landowners, 
government agencies, and conservation organizations. To accomplish this goal the state 
established the Partners for Conservation Program, previously known as Conservation 2000. The 
program aims to take a long-term, regional approach in the management of the state’s natural 
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resources. A major focus of the program is on providing voluntary incentive-based programs 
through the IDNR, Illinois department of Agriculture, and Illinois Environmental Protection Agency 
to encourage private landowners to adopt best management practices on their lands (Partners for 
Conservation, n.d.). 





























Site Name Acres 
Barnhart Prairie 160.39 
Big Ditch Fisher Reach 10.14 
Brownfield Woods 63.20 
Champaign County Railroad Prairie 2.32 
Edgewood Farm 147.50 
Edna Edwards Burnett 18.02 
Embarras River – Nanney Research Area 34.77 
Little Vermillion River 1,227.00 
Mahomet Botanical Area 27.77 
Mahomet Site 3.52 
Middle Fork of the Vermillion River 457.88 
Nettie Hart Woodland Memorial 39.22 
Salt Fork Vermillion River Segment 609.34 
Sangamon River 822.39 
Spoon River 29.35 
Tomlinson Pioneer Cemetery Prairie 0.97 
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Table 4: Threatened and Endangered Species in Champaign County 






   
Alasmidonta virdis Slippershell 2 8/28/2015 
Ammocrypta pellucidum Eastern Sand Darter 2 8/28/2012 
Anguilla rostrata American Eel 1 3/5/1961 
Carex communis Fibrous-rooted Sedge 1 5/2/1998 
Cyclonaias tuberculata Purple Wartyback 3 8/8/2012 
Elliptio dilatata Spike 2 8/20/1988 
Ixobrychus exilis  Least Bittern  1 8/1/1993 
Myotis septentrionalis Northern Long-eared Myotis  2 8/29/2014 
Necturus maculosus  Mudpuppy  3 6/4/2012 
Poliocitellus franklinii  Franklin's Ground Squirrel  4 10/2010 
Tyto alba  Barn Owl  1 8/2/2005 
Villosa lienosa  Little Spectaclecase  5 9/2015 
 
Source: Illinois Threatened and Endangered Species by County as of July 23, 2018, Illinois Natural Heritage 
Database; https://www2.illinois.gov/dnr/ESPB/Documents/ET_by_County.pdf  
Endangered 
   
Amorpha nitens Smooth False Indigo  1 6/15/2008 
Bartramia longicauda  Upland Sandpiper 2 2013 
Bombus affinis  Rusty Patched Bumble Bee  2 2007 
Circus cyaneus  Northern Harrier  1 1994 
Clematis crispa  Blue Jasmine  1 7/27/2003 
Dalea foliosa  Leafy Prairie Clover  1 7/27/2008 
Emydoidea blandingii  Blanding's Turtl 1 2013 
Epioblasma torulosa rangiana  Northern Riffleshell  1 2014 
Glyceria arkansana  Arkansas Mannagrass  1 6/4/2004 
Gratiola quartermaniae  Hedge Hyssop  1 6/26/2005 
Hybopsis amblops  Bigeye Chub  6 9/6/2016 
Hybopsis amni Pallid Shiner  3 7/10/2012 
Iresine rhizomatosa  Bloodleaf 1 9/11/2004 
Lampsilis fasciola  Wavy-rayed Lampmussel  4 8/20/2014 
Lanius ludovicianus  Loggerhead Shrike  1 5/23/1990 
Lonicera flava  Yellow Honeysuckle  1 7/9/2005 
Myotis sodalis  Indiana Bat  1 7/24/2015 
Nyctanassa violacea  Yellow-crowned Night-Heron 1 8/11/2014 
Phlox pilosa ssp. sangamonensis  Sangamon Phlox  5 5/26/2017 
Simpsonaias ambigua  Salamander Mussel 1 8/16/2000 
 
 
 13  
 
Landscape Resiliency  
The Nature Conservancy led a research project to identify climate resilient sites. Site resilience 
estimates a site's capacity to maintain species diversity and ecological function in the face of 
climate change. A site's resilience score is relative to other sites within the same ecoregion that 
share the same geophysical setting with consideration of whether it is bellow or above average for 
its site type. Geophysical setting is organized around landscapes that contain a variety of habitats, 
animals, and plants that occur in a similar geologic environment. If the landscape is conserved, 
each geophysical setting is expected to continue to support species and communities that thrive in 
the physical conditions that define the geophysical setting (Anderson et al., 2018). Each site’s final 
resiliency score was determined by analyzing physical characteristics that support resilience. The 
two major factors considered were the site’s landscape diversity and local connectedness. 
Landscape diversity investigates the number of micro-habitats and climate gradients present in an 
immediate area. Species are more likely to persist in diverse landscapes with a variety of habitats 
and micro-climates to buffer the effects of climatic changes. The study identified microclimates by 
looking at elevation changes, number of different landforms present, and by measuring the 
presence and configuration of wetlands within 100 acres. 
Local connectedness measures how fragmented a landscape is and the number of barriers it 
contains. A highly connected landscape promotes resilience by allowing species to more easily 
move around and find suitable microclimates where they can survive. A less connected landscape 
prevents species from easy movement due to fragmentation by human created barriers like roads, 
agricultural land, and urban development (Fischer & Lindenmayer, 2007).   
Champaign County was rated as below average in landscape resilience, landscape diversity, and 
landscape connectedness. This is largely due to the agricultural nature of the county. The 
monoculture cropland lacks landscape diversity and acts as a barrier to landscape connectivity. This 
reflects more upon customary industrial farming practices than agriculture in general. The 
landscapes that ranked highest in all three categories are typically found around the county’s 
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Conclusion 
The ecology of Champaign County has been dramatically altered compared to the landscapes 
present before Euro-American settlement. One clear example of this transformation is the loss of 
central tall grass prairie which use to cover most of the county and now only makes up 0.01% of 
the county. Most of the county’s landscapes have been converted to urban land cover and 
agriculture. Currently, the areas of highest ecological value are found around the county’s forest 
preserves and waterways. It is clear that human activity has degraded many of our natural systems 
and understanding how this came to be is crucial for moving forward towards a more sustainable 
relationship with environment. The better we understand how we have impacted natural systems, 
the better we will be at taking remedial action. Moving forward we need to make decisions with 
the current conditions, the factors that led to them, and desired more sustainable conditions in 
mind. There are variety of approaches to addressing ecological health and many opportunities to 
collaborate and achieve co-benefits. 
One major topic area is the management and protection of our waterways. Work is being 
done throughout the state to create watershed plans in accordance with the Illinois Nutrient Loss 
Reduction Strategy which aims to improve water quality in Illinois and address downstream issues 
like the hypoxic zone in the Gulf of Mexico (IEPA, 2019a). The Illinois Nutrient Loss Reduction 
Strategy identifies agricultural lands, point sources, and urban stormwater as the major sources of 
nutrient loss in Illinois. A large component of nutrient loss reduction involves best management 
practices for reducing and treating runoff. On agricultural lands, owners can implement cover 
crops and minimize tilling to reduce soil erosion. They can also convert a portion of their land from 
crop or pastureland into some form of vegetative buffer that can retain and treat some of the 
generated runoff. In many cases there are incentive programs to provide financial assistance for 
the conversion (IEPA, 2019b). In urban environments, runoff can be reduced by reducing 
impervious surface cover and diverting stormwater runoff to green infrastructure instead of grey 
infrastructure. Installation of green roofs and permeable pavement are two examples of actions to 
reduce the amount of runoff generated from impervious surfaces. Bioswales and rain gardens are 
examples of green infrastructure that divert a portion of runoff from entering the sewer systems 
and eventually waterways. Additional measures to benefit the health of our water systems include 
preserving wetlands and natural hydrology. Destroying wetlands and streams for the purposes of 
other land uses further degrades the functionality of our natural water systems which can result in 
a decline in water quality, a decline in ecosystem functioning, and a decline in the ability for natural 
systems to manage flooding.  
Another key area for action is the conservation and restoration of ecologically important 
lands. As this project began to show, many places have lost a lot ecological diversity from the 
conversion of natural lands into human engineered landscapes. It is essential to conserve the 
diversity that remains. This is not an argument against all development, but rather an argument 
that development should occur in appropriate spaces that do not compromise the ecological 
health of the region. Utilizing strategies such as smart growth, compact development, and 
redevelopment of existing brownfields can aid in allowing development in certain areas while 
preserving ecologically important lands (Anderson et al., 2018). Due to the uncertainty of the 
specific consequences of climate change, it is recommended to pursue “no regret” management 
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strategies that are generally justifiable under many possible climate change scenarios. Some of 
these strategies include acquiring and protecting more acres of land, restoration and 
reconstruction of natural ecosystems, management of invasive species, restoration of ecosystem 
processes, and management practices that aerate and cool water (Inkley et al., 2004). In order to 
make a significant positive impact, projects will need to be done on both public and private lands. 
This will require a collaborative effort between government agencies, private landowners, 
businesses, and non-profit organizations.  
Promoting healthy, sustainable ecosystems is going to be to be an interdisciplinary effort. 
Professional fields such as planners, natural resource managers, and designers, to name just a few, 
all have the ability and knowledge to contribute in some way towards sustainability goals. 
Collaboration and solidarity will be needed especially in the face of opposition from groups that 
stand to benefit from the continuation of unstainable practices. If we can continue to promote 
sustainable ideas within our fields and continue to promote interdisciplinary collaboration, we will 
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